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(54) Ink jet print cartridge having active cooling cell 

(57) An ink jet print cartridge is provided for use in 
an ink jet printer. The cartridge comprises a printhead 
including a heater chip (50). The printhead is adapted to 
generate ink droplets in response to the heater chip 
receiving energy pulses from a printer energy supply 
circuit. A pettier effect cooling cell (70) is associated 
with the heater chip for cooling the heater chip. The 
cooling cell receives current from the printer energy 
supply circuit as a function of energy flow to the heater 
chip. 
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Description 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is related to contemporaneously 
filed U.S. Patent Application Serial No. 08/877,866 . enti- 
tled INK JET PRINT CARTRIDGE HAVING ACTIVE 
COOLING CELL," by Cornell et al.. having Attorney 
Docket No. LE9-97-039, which is incorporated by refer- 
ence herein. 

FIELD OF THE INVENTION 

This invention relates to ink jet print cartridges hav- 
ing a cooling cell for cooling a heater chip forming part 
of the cartridge printhead and/or ink provided in the car- 
tridge container. 

BACKGROUND OF THE INVENTION 

Drop-on-demand ink jet printers use thermal 
energy to produce a vapor bubble in an ink-filled cham- 
ber to expel a droplet. A thermal energy generator or 
heating element, usually a resistor, is located in the 
chamber on a heater chip near a discharge orifice. A 
plurality of chambers, each provided with a single heat- 
ing element are provided in the printer's printhead. The 
printhead typically comprises the heater chip and a 
plate having a plurality of the discharge orifices formed 
therein. The printhead forms part of an ink jet print car- 
tridge which also comprises an ink-filled container. 

Heater chips need to be maintained within a rea- 
sonably small temperature range for proper operation. 
Many techniques have been developed for transferring 
heat away from the heater chip so as to maintain the 
chip within the desired temperature range. However, as 
ink jet technology advances, heater chips are being 
populated with ever increasing numbers of heating ele- 
ments. Further, heating element firing frequencies are 
increasing. Hence, alternative cooling techniques which 
are more effective and/or less costly than conventional 
cooling techniques are desired. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, an ink jet 
print cartridge is provided for use in an ink jet printer. 
The cartridge comprises a printhead including a heater 
chip. The printhead is adapted to generate ink droplets 
in response to the heater chip receiving energy pulses 
from a printer energy supply circuit. A peltier effect cool- 
ing cell is associated with the heater chip for cooling the 
heater chip The cooling cell may directly contact the 
heater chip. Alternatively, it may be spaced from the 
heater chip. In the latter embodiment, a thermally con- 
ductive material extends between the heater chip and 
the cooling cell and provides a path for energy in the 
form of heat to move from the heater chip to the cooling 



cell. The thermally conductive material may also extend 
into the flow path of the ink. A heat sink may be provided 
to transfer heat to air outside of the cartridge. The cool- 
ing cell preferably receives current from the printer 

5 energy supply circuit as a function of energy flow to the 
heater chip. Alternatively, a temperature sensor for 
sensing the temperature of the heater chip may be pro- 
vided and signals from the sensor may be used to con- 
trol the amount of current provided to the cooling cell 

70 from the printer energy supply circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of an ink jet printing 
75 apparatus having first and second print cartridges 
constructed in accordance with the present inven- 
tion; 

Fig. 2 is a view of a portion of a heater chip coupled 
to an orifice plate with sections of the orifice plate 

20 removed at two different levels; 

Fig. 3 is a view taken along section line 3-3 in Fig. 2; 
Fig. 4 is a cross-sectional view of a portion of a print 
cartridge formed in accordance with a first embodi- 
ment of the present invention; 

25 Fig. 5 is a view taken along view line 5-5 in Fig. 4; 
Fig. 6 is a cross-sectional view of a portion of a print 
cartridge formed in accordance with a second 
embodiment of the present invention; 
Rg. 7 is a view taken along view line 7-7 in Fig. 6; 

30 Fig. 8 is a cross-sectional view of a portion of a print 
cartridge formed in accordance with a third embod- 
iment of the present invention; and 
Rg. 9 is a view taken along view line 9-9 in Fig. 8. 

35 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to Fig. 1, there is shown an ink jet 
printing apparatus 10 having first and second print car- 

40 tridges 20 and 30 constructed in accordance with the 
present invention. The cartridges 20 and 30 are sup- 
ported in a carrier 40 which, in turn, is slidably sup- 
ported on a guide rail 42. A drive mechanism 44 is 
provided for effecting reciprocating movement of the 

45 carrier 40 back and forth along the guide rail 42. The 
drive mechanism 44 includes a motor 44a with a drive 
pulley 44b and a drive belt 44c which extends about the 
drive pulley 44b and an idler pulley 44d. The carrier 40 
is fixedly connected to the drive belt 44c so as to move 

so with the drive belt 44c. Operation of the motor 44a 
effects back and forth movement of the drive belt 44c 
and, hence, back and forth movement of the carrier 40 
and the print cartridges 20 and 30. As the print car- 
tridges 20 and 30 move back and forth, they eject ink 

55 droplets onto a paper substrate 12 provided below 
them. In the illustrated embodiment, the first print car- 
tridge 20 ejects black ink droplets while the second print 
cartridge 30 ejects color droplets of either cyan, 
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magenta or yellow ink. Only the first print cartridge 20 
will be discussed in detail herein as the second print 
cartridge 30 is constructed in essentially the same man- 
ner as the first print cartridge 20. 

The print cartridge 20 comprises a polymeric con- s 
tainer 22, see Fig. 1, filled with ink and a printhead 24, 
see Figs. 2 and 3. The printhead 24 comprises a heater 
chip 50 having a plurality of resistive heating elements 
52. The printhead 24 further includes a plate 54 having 
a plurality of openings 56 extending through it which w 
define a plurality of orifices 56a through which droplets 
are ejected. 

The plate 54 may be bonded to the chip 50 via any 
art recognized technique, including a thermocompres- 
sion bonding process. When the plate 54 and the heater is 
chip 50 are joined together, sections 54a of the plate 54 
and portions 50a of the heater chip 50 define a plurality 
of bubble chambers 55. Ink supplied by the container 22 
flows into the bubble chambers 55 through ink supply 
channels 58. The resistive heating elements 52 are 20 
positioned on the heater chip 50 such that each bubble 
chamber 55 has only one heating element 52. Each 
bubble chamber 55 communicates with one orifice 56a, 
see Fig. 3. 

The resistive heating elements 52 are individually 25 
addressed by voltage pulses provided by a printer 
energy supply circuit 100. see Fig. 5. Each voltage 
pulse is applied to one of the heating elements 52 to 
momentarily vaporize the ink in contact with that heating 
element 52 to form a bubble within the bubble chamber 30 
55 in which the heating element 52 is located. The func- 
tion of the bubble is to displace ink within the bubble 
chamber 55 such that a droplet of ink is expelled from 
an orifice 56a associated with the bubble chamber 55. 

A flexible circuit 25 secured to the polymeric con- 35 
tainer 22 is used to provide a path for energy pulses to 
travel from the printer energy supply circuit 100 to the 
heater chip 50, see Fig. 5. Bond pads (not shown) on 
the heater chip 50 are bonded to end sections of traces 
(not shown) on the flexible circuit 25. Current flows from 40 
the printer energy supply circuit 100 to the traces on the 
flexible circuit 25 and from the traces to the bond pads 
on the heater chip 50. The current then flows from the 
bond pads along conductors 53 to the heating elements 
52. A flexible circuit coupled to heater chip bond pads is 45 
disclosed in commonly assigned, copending patent 
application, US. Serial No. , enti- 
tled "A PROCESS FOR JOINING A FLEXIBLE CIR- 
CUIT TO A POLYMERIC CONTAINER AND FOR 
FORMING A BARRIER LAYER OVER SECTIONS OF so 
THE FLEXIBLE CIRCUIT AND OTHER ELEMENTS 
USING AN ENCAPSULANT MATERIAL," by Singh et 
al , filed on March 27, 1997, and having Attorney Docket 
No. LE9-97-038, the disclosure of which is hereby incor- 
porated by reference. ss 

In accordance with a first embodiment of the 
present invention, a layer 60 of thermally conductive 
material is located between the container 22 and the 
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heater chip 50 so as to directly contact the heater chip 
50, see Fig. 5. Any one of a number of thermally con- 
ductive materials may be used to form the layer 60 such 
as gold, aluminum, stainless steel, copper with or with- 
out a protective plating of nickel or chromium, carbon- 
filled polymers, and thermally conductive ceramics. If 
ink 23 contacts the layer 60, a substantially non-corro- 
sive, thermally conductive material, such as aluminum, 
aluminum or copper with a protective plating of nickel or 
chromium, may be preferred. 

The layer 60 is substantially L-shaped, as shown in 
Fig. 5. and extends between inner and outer portions 
22a and 22b of the container 22. Preferably, the con- 
tainer 22 is formed from a thermally insulative polymeric 
material. In the illustrated embodiment, the container 22 
is formed from polyphenylene oxide, which is commer- 
cially available from the General Electric Company 
under the trademark "NORYL SE-1 Other polymeric 
materials not explicitly set out herein may also be used. 

A thermoelectric cooling cell 70 is coupled to the 
container 22 via a thermally conductive adhesive such 
that a first surface 70a of the cooling cell 70 contacts the 
conductive layer 60, see Fig. 5. A heat sink 80 is posi- 
tioned adjacent to the coding cell 70 such that an inner 
surface 80a of the heat sink 80 contacts a second sur- 
face 70b of the cooling cell 70. An outer surface 80b of 
the heat sink 80 is exposed to air. The heat sink 80 may 
have fins or ribs (not shown) to maximize heat transfer 
to the air. The conductive layer 60 provides a path for 
energy in the form of heat to flow from the heater chip 
50 to the cooling cell 70. The cooling cell 70 transfers 
heat away from the conductive layer 60 to the heat sink 
80 where the energy is dissipated to outside air 
exposed to the second surface 80b of the heat sink 80. 
In the illustrated embodiment, a portion 80c of the heat 
sink 80 contacts the ink 23 to permit heat to be trans- 
ferred directly from the heat sink 80 to the ink 23. Heat- 
ing the ink has the advantage that some dissolved 
gases in the ink will be devolved thus reducing the for- 
mation of gas bubbles near the heater chip 50 which 
can cause print defects. In another embodiment (not 
shown), the heat sink 80 is not in contact with the ink at 
surface 80c, but is enclosed by thermally insulative pol- 
ymeric material and is solely in contact with outside air 
for heat exchange from the cooling cell 70. In yet 
another embodiment (not shown), the heat sink 80 is 
not in contact with outside air, but is solely in contact 
with ink 23 for heat exchange from the cooling cell 70. 

Any one of a number of thermally conductive mate- 
rials may be used to form the heat sink 80 such as gold, 
copper with or without a protective plating of nickel or 
chromium, aluminum, stainless steel, carbon-filled poly- 
mers, and thermally conductive ceramics. If ink 23 con- 
tacts the heat sink 80. a substantially non-corrosive, 
thermally conductive material, such as aluminum or 
copper with a protective plating of nickel or chromium, 
may be preferred. 

In the illustrated embodiment, the cell 70 comprises 
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a pettier effect cooling cell. It may be formed from p-type 
and n-type semiconductor materials which are com- 
bined to form a pn junction. The preferred p-type mate- 
rials include alloys of bismuth, tellurium and antimony 
while the preferred n-type materials include bismuth, 5 
tellurium and selenium. Conductor lines (not shown) 
extend from the flexible circuit 25 to the cooling cell 70. 
The conductor lines may extend along the outer surface 
of the container 22 or may be embedded within the con- 
tainer 22. Energy provided to the cooling cell 70 from w 
the printer energy supply circuit 100 passes through the 
flexible circuit 25 and the conductor lines to the cooling 
ceil 70. Heat is evolved or absorbed at the pn junction 
depending upon the direction of the current passing 
through it. The amount of heat evolved or absorbed is a 75 
function of current flow through the pn junction of the 
cell 70. Many forms of pettier effect cooling cells are 
commercially available and may be selected depending 
upon the physical shape and size requirements as well 
as the heat load they are to handle. 20 

In the illustrated embodiment, a microprocessor 
110 constantly monitors power provided by the printer 
energy supply circuit 100 to the heater chip 50. Atypical 
amount of energy required to fire one of the heating ele- 
ments 52 is stored in the microprocessor 1 1 0. By multi- 25 
plying this typical energy amount by the number of 
heating elements 52 fired in a given time period, the 
microprocessor 110 determines estimated power pro- 
vided to the heater chip 50 during the given time period. 
The microprocessor 1 1 0 then causes the energy supply so 
circuit 100 to supply current to the cooling cell 70 as a 
function of energy flow or estimated power provided to 
the heater chip 50 so as to cool the heater chip 50 and 
maintain the temperature of the heater chip 50 substan- 
tially constant or within a desired temperature range. It 35 
is presently preferred for current to be provided to the 
cooling cell 70 in direct proportion to the printload such 
that as printload increases, current provided to the cool- 
ing cell 70 increases and as printload decreases, cur- 
rent provided to the cooling cell 70 decreases. *o 

A print cartridge 120 constructed in accordance 
with a second embodiment of the present invention is 
illustrated in Figs. 6 and 7, wherein like reference 
numerals indicate like elements. The print cartridge 120 
includes an ink-filled container 122 which preferably is 45 
formed from a thermally non-conductive polymeric 
material. The container 122 includes an internal stand- 
pipe 122a which is preferably formed from a thermally 
non-conductive polymeric material. A layer 160 of ther- 
mally conductive material extends into the standpipe sc 
122a and defines an internal passageway 160a through 
which the ink flows as it moves into the printhead 24. 
The layer of conductive material 160 also extends to the 
cooling cell 70 such that it contacts a first surface 70a of 
the cooling cell 70. Any one of a number of thermally si 
conductive materials may be used to form the layer 160, 
such as gold, aluminum, stainless steel, copper with or 
without a protective plating of nickel or chromium, car- 



bon-filled polymers, and thermally conductive ceramics. 
Because ink 23 contacts the layer 160, a substantially 
non-corrosive, thermally conductive material, such as 
aluminum, or copper with a protective plating of nickel or 
chromium, may be preferred. 

As the ink 23 flows through the passageway 160a 
and contacts the thermally conductive material 160, 
energy in the form of heat is removed from the ink 23. 
The energy moves via conduction along the material 
layer 160 to the cooling cell 70. The cooling cell 70 then 
transfers the heat to the heat sink 80 where the energy 
is dissipated to outside air. 

Typically, ink contained in an ink jet print cartridge 
container contains dissolved gases, primarily nitrogen, 
oxygen and carbon dioxide. As the ink passes into and 
through the print cartridge printhead, its temperature 
increases. Since gas solubility in ink decreases as ink 
temperature increases, air may come out of solution as 
the ink moves into and through the printhead resulting in 
the formation of gas bubbles in the printhead. Those 
gas bubbles may block the flow of ink through the print- 
head, resulting in a print defect. In the present invention, 
because the ink 23 is cooled before it enters the print- 
head 24, air is less likely to come out of solution as the 
ink 23 passes through the printhead 24. The cooled ink 
23 also serves to cool the heater chip 50 as it flows into 
and through the printhead 24. 

Since ink cooling takes place solely in the stand- 
pipe 122a in the illustrated embodiment, only a very 
small quantity of ink about to be used for printing is 
cooled. This is preferred over cooling all of the ink in the 
container 122, which would require more power and 
encourage the absorption of additional gases into the 
ink, which is undesirable. 

In the embodiment illustrated in Figs. 6 and 7, the 
thermally conductive layer 160 is encased within the 
polymeric container 122 such that a layer of thermally 
insulating polymeric material 122b is located between 
the thermally conductive layer 160 and the heater chip 
50. This allows the heat to be extracted from the ink 
only, lowering its temperature and reducing problems 
associated with gases devolving from the ink due to a 
temperature rise in proximity to the heater chip 50. A 
significant temperature drop could cause previously 
generated bubbles in the area of the heater chip 50 to 
dissolve back into the ink. It is also contemplated that 
the thermally conductive layer 160 may directly contact 
the heater chip 50 so as to provide a path for heat to 
move from the heater chip 50 to the cooling cell 70 
though this configuration would provide more benefit to 
directly cooling the heater chip 50, and could increase 
the temperature of the ink in proximity to the heater chip 
50. 

As noted above, it is preferred that current be sup- 
plied to the cooling cell 70 as a function of printload. It is 
also contemplated that an ink temperature sensor (not 
shown) may be provided in the standpipe 122a or 
between the heater chip 50 and the standpipe 122a for 
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generating feedback signals to the microprocessor 1 10 
representative of ink temperature. Based upon these 
signals, the microprocessor 110 causes the energy sup- 
ply circuit 100 to supply an appropriate amount of cur- 
rent to the cooling cell 70 to maintain the temperature of 5 
the ink 23 substantially constant or within a desired tem- 
perature range. The temperature sensor may comprise 
a conventional thermistor or thermocouple. 

It is further contemplated that a heater chip temper- 
ature sensor (not shown) may be provided on or incor- 10 
porated within the heater chip 50 which generates 
feedback signals to the microprocessor 1 10 representa- 
tive of the heater chip's temperature. Based upon these 
signals, the microprocessor 110 causes the energy sup- 
ply circuit 100 to supply an appropriate amount of cur- is 
rent to the cooling cell 70 to maintain the temperature of 
the heater chip 50 substantially constant or within a 
desired temperature range. The temperature sensor 
may comprise a conventional thermistor or thermocou- 
ple. 20 

A print cartridge 150 constructed in accordance 
with a third embodiment of the present invention is illus- 
trated in Figs. 8 and 9, wherein like reference numerals 
indicate like elements. The print cartridge 150 includes 
an ink-filled container 152 which preferably is formed 25 
from the same material used to form the container 22. 
The cartridge 150 additionally includes an appropriately 
sized cooling cell 170 which directly contacts the heater 
chip 50 to cool same. A layer of thermally conductive 
material 1 60 extends from the cooling cell 1 70 to a heat 30 
sink 80 so as to provide a path for energy in the form of 
heat to flow from the cooling cell 1 70 to the heat sink 80. 
The thermally conductive layer 160 may be formed from 
any one of the materials set out above from which the 
conductive layer 60 is made. Further, the thermally con- 35 
ductive layer 160 and the heat sink 80 may comprise a 
single integral element. The cooling cell 170 may be 
operated and controlled in the same fashion as the cool- 
ing cell 70 described above. 

It is still further contemplated that one or more cool- 40 
ing cells may be used to cool a pagewide printhead. 

Claims 

1 . An ink jet print cartridge for use in an ink jet printer as 
comprising: 

a printhead including a heater chip, said print- 
head adapted to generate ink droplets in 
response to said heater chip receiving energy so 
pulses from a printer energy supply circuit; and 
a pettier effect cooling sell associated with said 
heater chip for cooling said heater chip, said 
cooling cell receiving current from said printer 
energy supply circuit as a function of energy ss 
flow to said heater chip. 

2. An ink jet print cartridge as set forth in claim 1, 



wherein said pettier effect cooling cell contacts said 
heater chip. 

3. An ink jet print cartridge as set forth in claim 1 , 
wherein said pettier effect cooling cell is spaced 
from said heater chip. 

4. An ink jet print cartridge as set forth in claim 3, fur- 
ther comprising a thermally conductive material 
extending between and contacting said heater chip 
and said cooling cell, said conductive material pro- 
viding a path for energy in the form of heat to flow 
from said heater chip to said cooling cell. 

5. An ink jet print cartridge as set forth in claim 3, fur- 
ther comprising a heat sink which contacts said 
cooling cell. 

6. An ink jet print cartridge as set forth in claim 1 , 
wherein said heater chip includes a plurality of 
resistive heating elements and said printhead fur- 
ther comprises an orifice plate which is coupled to 
said heater chip such that sections of said orifice 
plate and portions of said heater chip define a plu- 
rality of ink-containing chambers, and said plurality 
of resistive heating elements are positioned on said 
heater chip such that each of said ink-containing 
chambers has one of said heating elements associ- 
ated therewith. 

7. An ink jet print cartridge for use in an ink jet printer 
comprising: 

a printhead including a heater chip, said print- 
head adapted to generate ink droplets in 
response to said heater chip receiving energy 
pulses from a printer energy supply circuit; 
an ink-filled container coupled to said printhead 
for providing ink to said printhead, said print- 
head being positioned on a first surface of said 
container; 

a pettier effect cooling cell spaced from said 
heater chip and coupled to a second surface of 
said container; and 

a thermally conductive material extending 
between and contacting said pettier effect cool- 
ing cell and said heater chip, said conductive 
material providing a path for energy in the form 
of heat to flow from said heater chip to said pel- 
tier effect cooling cell. 

8. An ink jet print cartridge as set forth in claim 7, 
wherein said first container surface is in a first plane 
and said second container surface is in a second 
plane which is generally orthogonal to said first 
plane. 

9. An ink jet print cartridge as set forth in claim 7, fur- 
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ther comprising a heat sink which contacts said 
cooling cell. 

10. An ink jet print cartridge as set forth in claim 9, 
wherein said heat sink is exposed to air such that 
heat is transferred from said cooling cell to said 
heat sink and from said heat sink to the air. 

11. An ink jet print cartridge as set forth in claim 10, 
wherein said heat sink is further exposed to ink in 
said container such that heat is transferred from 
said cooling cell to said heat sink and from said 
heat sink to the air and the ink. 

12. An ink jet print cartridge as set forth in claim 9, 
wherein said heat sink is exposed to ink in said con- 
tainer such that heat is transferred from said cool- 
ing cell to said heat sink and from said heat sink to 
the ink. 

1 3. A printhead for use in an ink jet printer comprising: 

a heater chip adapted to receive energy pulses 
from a printer energy supply circuit; and 
a cooling cell associated with said heater chip 
for cooling said heater chip in response to said 
cooling cell receiving energy from said energy 
supply circuit, said cooling cell receiving 
energy from said energy supply circuit as a 
function of energy flow to said heater chip. 

14. A printhead as set forth in claim 13, wherein said 
cooling cell comprises a peltier effect cooling cell. 



1 5. An ink jet print cartridge for use in an ink jet printer 35 
comprising: 

a printhead including a heater chip, said print- 
head adapted to generate ink droplets in 
response to said heater chip receiving energy 40 
pulses from a printer energy supply circuit; and 
a cooling cell associated with said heater chip 
for cooling said heater chip in response to said 
cooling cell receiving current from said printer 
energy supply circuit, said current to said cool- 45 
ing cell varying as a function of printload. 

16. An ink jet print cartridge as set forth in claim 15, 
wherein said cooling cell comprises a peltier effect 
cooling cell. 50 

17. An ink jet print cartridge as set forth in claim 16, 
wherein said peltier effect cooling cell contacts said 
heater chip. 
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18. An ink jet print cartridge as set forth in claim 16, 
wherein said peltier effect cooling cell is spaced 
from said heater chip. 



1 9. A method for cooling a heater chip in an ink jet print 
cartridge, said heater chip receiving energy pulses 
from a printer energy supply circuit, said method 
comprising the steps of: 

providing a peltier effect cooling cell; 
arranging said peltier effect cooling cell such 
that it is in thermal communication with said 
heater chip; 

monitoring energy flow from said printer energy 
supply circuit to said heater chip; and 
supplying current to said peltier effect cooling 
cell as a function of energy flow to said heater 
chip. 

20. A method as set forth in claim 19, wherein said 
arranging step comprises the step of positioning 
said peltier effect cooling cell directly adjacent to 
said heater chip. 

21. A method as set forth in claim 19, wherein said 
arranging step comprises the steps of: 

spacing said peltier effect cooling cell from said 
heater chip; and 

providing a thermally conductive material 
extending between and contacting said peltier 
effect cooling cell and said heater chip, said 
conductive material providing a path for energy 
in the form of heat to flow from said heater chip 
to said peltier effect cooling cell. 

22. An ink jet printer comprising: 

a printer energy supply circuit; 
a printhead including a heater chip, said print- 
head adapted to generate ink droplets in 
response to said heater chip receiving energy 
pulses from said printer energy supply circuit; 
a cooling cell associated with said heater chip 
for cooling said heater chip in response to cur- 
rent supplied to said cooling cell by said printer 
energy supply circuit; and 
a processor coupled to said printer energy sup- 
ply circuit for monitoring energy flow from said 
energy supply circuit to said heater chip and for 
controlling the amount of current supplied by 
said energy supply circuit to said cooling cell as 
a function of energy flow to said heater chip. 

23. An ink jet print cartridge as set forth in claim 22, 
wherein said peltier effect cooling cell contacts said 
heater chip. 

24. An ink jet print cartridge as set forth in claim 22, 
wherein said pettier effect cooling cell is spaced 
from said heater chip. 
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(54) Ink Jet print cartridge having active cooling cell 

(57) An ink jet print cartridge is provided for use in 
an ink jet printer. The cartridge comprises a printhead 
including a heater chip (50). The printhead is adapted to 
generate ink droplets in response to the heater chip 
receiving energy pulses from a printer energy supply 
circuit. A pettier effect cooling cell (70) is associated 
with the heater chip for cooling the heater chip. The 
cooling cell receives current from the printer energy 
supply circuit as a function of energy flow to the heater 
chip. 
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